Introduction
Mental health problems in childhood can have detrimental impact on psychological health and productivity in adult life (Stansfeld, Clark, Caldwell, Rodgers, & Power, 2008) .
Screening mental health in childhood can offer the opportunity to provide early treatment and prevention of later problems.
The Strengths and Difficulties Questionnaire (SDQ) is a widely used tool for identifying child behavioral problems. This brief questionnaire is also suitable for rapid screening of population and to detect atypicalities in the individual profiles (Achenbach et al., 2008; Warnick, Bracken, & Kasl, 2008) . Developing short and well functioning screening tools is of urgent need due to the increasing prevalence of child and adolescent mental health disorders over the last 50 years (Hagquist, 2007) . The SDQ has a theoretical five-scale structure including emotional symptoms (anxiety and depression), conduct problems (conduct disorder [CD] and oppositional defiant disorder [ODD] ), hyperactivity/inattention (attention deficit/hyperactivity disorder [ADHD]), peer relationship problems, and prosocial behavior (R. Goodman, 1997) . The content and the structure of the SDQ were developed with reference to the main categories of child mental health disorders described by the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 2000;
A. Goodman, Lamping, & Ploubidis, 2010 ).
Clinicians and researchers should assess the degree to which a child psychopathology is manifested (i.e., symptom severity) aside from the presence or absence of the disorder.
Inclusion of a quantitative axis to the categorical taxonomy of the DSM could help with taking different sources of variance (affecting the expression of symptoms) into account (Hudziak, Achenbach, Althoff, & Pine, 2007) . The reports of multiple informants could be essential to confirming impairments in multiple settings (e.g., at home and at school), and resolving the complex issue of the informant effect appears to be a goal of the DSM-5 (for the Running head: The Bifactor Model of SDQ 4 specific case of ADHD, see Nigg, Tannock, & Rohde, 2010; Valo & Tannock, 2010) . Comorbidity among adult and developmental psychopathologies is rather the rule, and symptomatically homogeneous groups are rarely found in community and in clinical samples (Hudziak, et al., 2007; Krueger, McGue, & Iacono, 2001 ).
The original five-factor structure of SDQ has been validated by several exploratory factor analytic studies (Becker, Hagenberg, Roessner, Woerner, & Rothenberger, 2004; R. Goodman, 1997 ). However, model-based confirmatory factor analytic (CFA) studies of SDQ have yielded contradictory results across different populations (A. Goodman, et al., 2010; Van Roy, Veenstra, & Clench-Aas, 2008) , and a few reports have supported this solution (Giannakopoulos et al., 2009; Ronning, Handegaard, Sourander, & Morch, 2004; Ruchkin, Koposov, & Schwab-Stone, 2007; Van Roy, et al., 2008) . In one study, the authors tested a modified version adding a "positive construal method factor" to the original model (Van Roy, et al., 2008) . This factor captured the method effect of positively worded (reversed) items. An alternative theoretical approach proposes a three-factor structure: Internalizing (Emotional Symptoms and Peer Problems), Externalizing (Conduct Problems and Hyperactivity/Inattention), and Prosocial Behavior. This model was supported in three studies (Dickey & Blumberg, 2004; Koskelainen, Sourander, & Vauras, 2001; Riso et al., 2010) . Goodman et al. (2010) proposed a more complex five-factor model in which Internalizing and Externalizing Problems are two second order factors beyond the four problem scales. This structure has been validated on a large sample using all the three versions of the questionnaire (parent, teacher, and youth/self-report).
Among complex factor models it is worth taking into account a more sophisticated bifactor model (Holzinger & Swineford, 1937) , which allows a kind of "g" factor in addition to distinct factors. Bifactor structures are rarely applied in personality and health assessment, but there is an increasing agreement that psychiatric symptoms and disorders maintain Running head: The Bifactor Model of SDQ 5 hierarchical structure where general (common) and domain-specific (conceptually narrow) or unique components play important roles (e.g., Thomas, 2012) . This model could provide an alternative to non-hierarchical multidimensional representations of individual differences (Reise, Morizot, & Hays, 2007) , and it is suggested to be an effective approach to modeling construct-relevant multidimensionality (Reise, in press) . The model confronts the fact that psychological constructs are hierarchical and that content diversity does not necessarily have to be partitioned out into redundant subscales (Reise, in press; Reise, Moore, & Haviland, 2010) . In the typical specification of the bifactor model there are at least three indicators for each specific/group factor, and all factors are uncorrelated, i.e., they are in the same order or conceptual footing (Reise, et al., 2010; Yung, Thissen, & McLeod, 1999) . However, correlations among specific factors could be identified (Reise, in press ).
Indicators of childhood behavioral problems are divers, and heterogeneous content needs to be included in its measure. These problems can be described as hierarchical or multidimensional constructs with a general component and with more specific components on a lower level (Gibbons & Hedeker, 1992 ). The bifactor model allows for the indicators of "difficulties" or "strengths" to simultaneously load on an overall primary dimension and to have a secondary loading on a distinct factor of a different behavioral sub-domain. The specific factors model the residual association between the items once the contribution of the primary factor has been accounted for (Gibbons et al., 2007) . Severity and transparency of day-to-day problems and difficulties in behavior regulation reported by teachers or parents in the presence of neuropsychological syndromes (or at risk of them) could be captured by a general dimension. Besides confirming multidimensionality, a general factor may also help to explain the high levels of co-morbidity (Rhee, Willcutt, Hartman, Pennington, & DeFries, 2008) between several fronto-striatal syndromes (ADHD, obsessive-compulsive disorder [OCD] , CD/ODD, Anxiety, Depression), which are incorporated in the four problem scales of Running head: The Bifactor Model of SDQ 6 SDQ. In a recent study, compared to one-factor, two-factor, three-factor, and second order factor models of disruptive behaviors a bifactor model provided the best level of fit to the symptoms of ADHD and ODD (Martel, Gremillion, Roberts, von Eye, & Nigg, 2010) .
As a consequence of multidimensionality, interpretation of obtained scale scores and their reliability estimates (such as coefficient alpha) becomes ambiguous. Individual differences on item scores reflect differences in two constructs (in the general and in specific factors). Reporting total score and subscale scores is not a satisfactory solution, because reliability coefficients for the subscales can be inflated by the variance due to the general factor (Reise, in press ). In addition, subscales may have differential correlates with external variables; and they may appear to be reliable, but that reliability is a function of the general dimension, not the specific domain (Reise, et al., 2010) . Moreover, subscales are often unreliable compared to composite score indicating that the latter is a better predictor of an individual's true score on a subscale (Sinharay, Haberman, & Puhan, 2007) .
According to our knowledge, a bifactor model of SDQ has not been estimated so far, moreover comparing alternative models of SDQ is still lacking in this field. The main goal of this study is to compare alternative measurement models of both parent and teacher reports of the questionnaire in order to clarify the psychometric properties and inner structure of SDQ.
In this phase we do not intend to establish normative scores or to test construct/predictive validity of this screening tool.
Materials and Methods

Participants and Procedure
Data were collected from primary school students from the third to the fifth grades (8 Our study was approved by the Institutional Review Board of Eötvös Loránd University, Hungary. The schools were informed about the aim of the research in person as well as in writing. The teacher reports were given to the class teachers concerned, and the parent reports were taken home by the children. The final participation rate in the present study was 76% for teachers and 62% for parents.
Measures
The Hungarian versions of SDQ (with impact supplement) for parents and for teachers were used (translated into Hungarian by Judit Gervai and Mária Székely, for details and free download, see www.sdqinfo.org). Both versions of the questionnaire consist of 25 items, which can be answered on three-point response scales ("Not true"; "Somewhat true"; "Certainly true"). In the case of five ("Obedient", "Has good friend", "Generally liked", "Thinks before acting", and "Good attention") of the ten positively worded items the inverse scores were used in the analyses, but in regards to the five items of the Prosocial Scale, the original values were reckoned in.
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Data analyses
In order to test the factor structure of the Hungarian SDQ, a series of confirmatory factor analyses (CFA) were conducted on parent and teacher datasets separately. These statistical analyses were performed with the MPLUS 6.1 program. We treated the items as ordinal indicators and used weighted least squares mean and variance adjusted estimation method (WLSMV; Brown, 2006; Finney & DiStefano, 2006) . To account for the hierarchical nature of the teacher data (i.e., students were nested-within classes) corrections to the standard errors and chi-square test statistics of model fit were made to take into account the nonindependence of observations. The number of missing data was minimal in the current study, affecting approximately .3 and .1 percent of the sample based on parent and teacher report.
We report multiple fit indices according to the usual practice; starting with the comparative fit index (CFI) and the Tucker-Lewis Index (TLI). To consider a model as showing a satisfactory degree of fit, we require these to be close to .95, and the model should be rejected when these indices are below .90 (Brown, 2006) . The other fit index is root mean squared error of approximation (RMSEA). RMSEA below .05 indicates an excellent fit, a value around .08 indicates an acceptable fit, and a value above .10 indicates a poor fit.
Closeness of model fit using RMSEA (CFit of RMSEA) is a statistical test (Browne & Cudek, 1993) , which evaluates the statistical deviation of RMSEA from the value .05. Nonsignificant probability values (p > .05) indicate an acceptable fit. We used the DIFFTEST procedure within MPLUS (Asparouhov & Muthén, 2006) to compare alternative nested models using WLSMV estimator.
We had to drop out one item ("Steals from home, school or elsewhere") from the confirmatory factor analyses due to the extremely skewed distribution showing that the relative frequency of "Somewhat true" response was only 1.3% in the parent report and 0.5% in the teacher report, while all the other responses were "Not true".
Running head: The Bifactor Model of SDQ 9
Results
Alternative measurement models Our study tested four competing factor models for parent and teacher ratings separately. The models and the fit indices are presented in Table 1 based on the models suggested by Goodman et al. (2010) . However, we conducted these analyses by replacing the above-mentioned four factors with first order Internalizing and Externalizing latent variables. The original Prosocial factor was kept, and we allowed these three factors to correlate freely, because the correlation coefficients indicated moderate to strong pair-wise relations between them. This more restrictive model exhibited a poor fit compared to the five-factor first order model, and according to CFI and TLI it should be rejected. All correlations and factor loadings were significant in the case of both informants. model exhibited an excellent fit on parent and teacher data. Although the χ² statistics remained significant, the lowest values were obtained for the bifactor structure. The fit of the bifactor models were significantly better than the fit of the other five-factor (χ 2 (24) = 167.7, p < .001 for parent report; χ 2 (24) = 246, p < .001 for teacher report) or three-factor models (χ 2 (31) = 288.9, p < .001 for parent report; χ 2 (31) = 466.4, p < .001 for teacher report). We termed this general factor as "General Problems", and it might be considered as an overall first impression about the child's problem severity whose behavior is just under description.
Hereby it could also imply to the transparency of the possible syndrome(s). Correlations between the general factor and each of the five specific factors were fixed at zero in both models in line with the usual specification. The vast majority of factor loadings of items on specific factors (see Table 2 ) remained salient in both models (>.30), supporting the notion that specific factors still explain further variance besides the general factor. In terms of the parent report, all the 24 indicators load significantly (all ps < .001) on the General Problems factor. Detailed analysis of the teachers' bifactor structure showed somewhat different results.
Five of the loadings ("Somatic symptoms", "Solitary", "Worries", "Better with adults than with children", "Many fears") were not significant on the General Problems factor. The leading items were unambiguously related to hyperactive-impulsive and inattentive behavior (with loadings of .98-.71), and two other items concerning conduct problems ("Obedient", .75; "Fights or bullies", .72) were almost equally important. The General Problems factor explains the extremely large variance of items belonging to the Hyperactivity scale in the teacher sample. Nevertheless, two hyperactive items ("Restless" and "Fidgety") did not have significant loadings on their original group factor. Teachers might consider these symptoms more as a general problem and less as specific mental difficulties. The three remaining hyperactive items also loaded highly on the General Problems factor. However, unexpectedly, they also loaded negatively on the residualized Hyperactivity factor which we understand as a Note. CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root mean squared error of approximation;
Cfit of RMSEA = probability of RMSEA. Note. Significant factor loadings are boldfaced. Note. ω = omega; ω h = omega hierarchical; ω h(G) = omega hierarchical related to General Problems factor. Values range from 0 (no reliability) to 1 (perfect reliability).
Factor reliabilities and indices of unidimensionality
In case of multidimensionality and hierarchically structured constructs, Cronbach's α is misleading in how well a measure reflects a single construct (Cortina, 1993) . As we apply bifactor structures, model-based reliability estimates should be computed that denote how precisely a certain scale score assesses the combination of general and specific constructs, and a certain target construct (Brunner, Nagy, & Wilhelm, 2012, p. 831) . To evaluate the measurement precision of each subscale in assessing the blend of General Problems and specific mental problems (e.g., Emotional Symptoms) we calculated coefficient omega; and in assessing only specific problems or only General Problems we computed coefficient omega hierarchical (for details, see Brunner, et al., 2012) . Model-based score reliabilities are presented in Table 3 . Both in parent and teacher datasets scale scores contained a large amount of variance attributable to the blend of general and specific problems (ω ranges from .74 to .96). The coefficients are slightly lower in the parent model (especially in case of the Prosocial Scale, which could be diverse as the related behaviors might be more transparent in school environment). Emotional Symptoms and Peer Problems subscales measured well the specific problem constructs in the teacher model (.87 and .83 ). This was not true for the parent model to such a degree (.45 and .59) . Low values of omega hierarchical related to General Problems factor in the teacher model (.01 and .07) also indicated that these problems concerning internalization did not measure a general construct precisely. All coefficients in both models indicated that Hyperactivity and Behavioral Problems properly measure general mental difficulties.
A clearer index of unidimensionality could be to define the percent of common variance attributable to the general factor through the use of an explained common variance index (ECV, Bentler, 2009; Berge & Sočan, 2004) . We estimated the ECV in both models, and found that the General Problems factor explains 53 % of common variance in parental
Running head: The Bifactor Model of SDQ 18 ratings and 41 % in teachers' ratings. We also estimated the ECV values for each specific factor (see in Table 2 ). With the control for the general factor, the range of proportions of ECV of the specific factors was between 3.3 % and 14.6 % in parental reports and between 4.9 % and 17.6% in teacher reports. We recommend that the factors with lower than 4 % of ECV should not be used to calculate the score of a specific factor. Only the Behavioral Problems factor did not meet this requirement and only in parent reports. The criterion of 4 % is arbitrary, however we are not aware of any guideline to evaluate the proportion of ECV.
Discussion
Our analyses confirmed that among the classic five-factor, the three-factor, and a bifactor model, the bifactor structure of the SDQ yielded the closest fit to data, irrespective of the source of information. The bifactor model could account for the strong correlations usually observed among the more specific behavioral problems by including a common problem severity factor. Detailed inspection of factor loadings indicate that difficulties concerning hyperactive-impulsive behavior and conduct disorder are the most important or salient when a child's behavior is at evaluation. This pattern is more pronounced in the teacher model, and this finding is in line with previous research on the predictive power of teachers' expert knowledge to the impairment of executive functions. It seems that the impression of a teacher on the attention problems of a child -who learns and plays with peers in a structured school environment -is a good predictor of the "cool" executive functions (e.g., Kerr & Zelazo, 2004) , and at the same time of the symptoms of ADHD (Jonsdottir, Bouma, Sergeant, & Scherder, 2006) . Based on the results obtained by the bifactor model, an implication for screening and clinical assessment could be to regard the Total Difficulties
Score more seriously at risk of various externalizing problems. On the basis of many studies (for details, see A. Goodman, et al., 2010) this score is associated with increasing rates of clinician-rated diagnoses of child mental disorder across its full range; however the score does not include the score of the Prosocial Scale which constitutes a part of our general factor. The obtained pattern also raises a problematic question about screening. It is probable that by applying this questionnaire, someone will find "at risk children" with a learning disorder or whose academic achievement is lower than the average without any special problematic domains. Nevertheless, the detection of extensive problems might be sufficient to get the children to obtain special education training. Concurrently, the bifactor structure proposes that subscales are worth reporting, as it strengthens the separation of the five symptom-clusters.
According to scale score reliabilities, interpretation of specific subscales seems to be reasonable, and therefore we would recommend using both the global and specific factors in the diagnostic process. This practice becomes more pronounced in the presence and detection of problems concerning anxiety, depression, and peer relationships, especially in case of teachers as informants. The general factor explains much of the common variance in the manifest measures, and this phenomenon is slightly more pronounced in the parent model.
It is the first time that a bifactor model of SDQ has been estimated and compared to previously suggested measurement models. Although the classic first order five-factor structure demonstrated an acceptable fit to our data, the bifactor model yielded a significantly better fit. Our results definitely do not support the three-factor model.
The bifactor model of SDQ should be further replicated in larger samples and in clinic-referred samples. This questionnaire is primarily considered as a screening tool in community samples, but frequently used in clinical care to obtain supplementary information.
When assessing the generalizability of the model an essential part of the work would be to test the effect of several forms of childhood developmental disorders on the model. Analysis of the "impact supplement" (items on overall distress and social impairment) might be a future task for the better understanding of symptom severity.
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In the current study the estimation of probable developmental changes in the structure of strengths and difficulties was not possible. Thus, behavioral ratings of children from a wider age range must be collected. The application and validation of the self-report version of SDQ is emphasized in adolescent samples. Further research should clarify the gender invariance of the currently identified bifactor model. This is particularly important, because phenotypic forms of psychiatric syndromes could be distinct in boys and in girls. Similar steps should be taken to test the effect of socioeconomic status (e.g. Rothenberger, Becker, Erhart, Wille, & Ravens-Sieberer, 2008) .
In summary, our study suggests that childhood behavior problems are best described by a bifactor model, which means that the measured construct has a dominant global factor and specific components that indicate multidimensionality. We consider the general factor as an indicator of problem or symptom severity, which refers to a global and primary belief about the child's functioning in his or her everyday environment. It is probable that this impression is mainly built up from frequent behaviors that happen in the presence of externalizing problems (Achenbach, et al., 2008) . At the same time, the specific components cover the main childhood psychiatric disorders, which could manifest along a broader dimension, involving subclinical variants besides non-symptomatic cases and those with severe problems.
